The results reported are the first of a series dealing with the timbers of the south-west Pacific area and cover 22 genera of the family Anacardiaceae. Based on the examination of available species, the anatomical features of each genus have been summarized and the· results set out in tabular form for comparative purposes. The relationship between botanical classification and the wood anatomy of the genera concerned has been discussed. From the information presented it is suggested that a simple card sorting key can be readily developed.
I. INTRODUCTION A survey of the anatomical characteristics of a particular family should preferably include examples from as wide a geographical range as possible. Many papers have been published from time to time dealing with the timbers of various families and these have taken into consideration available material from all parts of the world.
In Australia, the work of this nature has previously been restricted to the Australian representatives, but in recent years it has been necessary to extend such surveys to timbers of New Guinea, the British Solomon Isiands, and other islands of Polynesia. However, experience has shown that, in addition, reference should be made to specimens of the family under consideration occurring somewhat further afield, e.g. iIi Malaya, the East Indies, and the Philippines, the reason being that a large number of tropical genera, from which commercial timber may be derived, are distributed throughout these areas as well as in Australia, New Guinea, and Polynesia. Merrill (1946) has instanced several examples of the attenuated distribution of certain genera in these regions. Therefore, in the work to be described, of which this paper forms the first part, attention has been paid to the timber species of the various families investigated which occur in the wider sphere of Malaysia, t Australia, New Guinea, and Polynesia. These regions form a very natural geographical and botanical unit and will, for the purpose of this work, be referred to generally as the south-west .. Division of Forest Products, C.S.I.R.
t Covering Malaya, the various islands of the""East Indies, and the Philippines.
Pacific area. It is not inappropriate, therefore, for a detailed study to be made of the anatomy of the timber species of this area, to be carried out in a manner similar to that followed by Record and Hess (1943) in their work on the "Timbers of the New World."
The importance of knowledge of the timbers of the south-west Pacific area became apparent during the second world war when bases were established in various Pacific areas. Local timbers were used wherever possible and, as a result, there was a considerable demand for information on identification and properties which was not at that time readily available. Latterly there has been an increase in the importation into Australia of timbers from Malaya, Borneo, New Guinea, and certain Pacific islands. This has necessitated examination of the anatomy of these timbers, which examination is being carried out one family at a time.
'.
In such investigations it is desirable wherever possible to examine the timbers of all the available species of a particular family represented in the area under consideration. The recording of anatomical details of each species is, however, not always essential and some wood anatomists have of recent years adopted the practice of describing the main anatomical features of the genus, only referring to specific differences where such are outstanding. This practice has no doubt arisen because of the desire to record generic differences as an aid to identification and because, in many cases, specific differences are minor. From the anatomical aspect it is often relatively simple to identify the genus but more difficult to determine the species without the examination of a much wider range of material than is usually available. For these reasons in the present work generic summaries only have been recorded.
II. GENERAL The family Anacardiaceae has a wide distribution but is most abundantly represented, in tropical and semi-tropical areas. The woods of the genera that OCCllr in the New World (North and South America and the islands of the West Indies) have been described by Record and Hess (1943) . Hess has more recently (1946) published details of the anatomy of nineteen of the genera of this region and he has developed a dichotomous key for the identification of these genera. From these works it is apparent that many of the timbers have found commercial application.
Some 22 genera of the family are represented in the south-west Pacific area; of these only four, namely, Rhus, Campnosperma, Pistacia, and Spondias, also occur in the New World. Many of the genera include species growing to trees of medium or large size from which commercial timber is obtainable. In some instances the timbers are known favourably in world trade circles, a particular example being those of the genus Dracontomelum. Published information is available on a number of timbers of this family and it is apparent that these timbers have been used to a greater or lesser extent in India, Burma, Malaya, Sumatra, Java, and the Philippines. ~he works of Pearson and Brown (1932) covering Indian timbers, Desch (1941) Malayan timbers, Janssonius (1908) timbers of Java, Cockrell (1941) timbers of Sumatra, and Reyes (1938) Philippine timbers were freely consulted in the present investigation which has been directed more at developing a knowledge of the genera and their interrelationships than at detailed descriptions of individual species.
The general distribution of the family in the south-west Pacific area is shown in Figure 1 ; from this it is apparent that the family is well represented in New Guinea, the Solomon Islands, and Australia as well as in the Malaysian region. It should not be assumed that the distribution as shown is complete; it is almost certain that a wider spread of various genera will be found when the forest areas of the region are better known botanically. The commercial importance of the timbers will grow as they become better known; a great many of the species of various genera are used for a variety of purposes locally. In this respect the representatives of the family in the south-west Pacific area seem to have greater possibilities than those of the New World, due perhaps to the greater average size of the trees and to their greater abundance. . ,.
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In all the literature on this family, reference is made to the poisonous qualities of the sap; the exudations both from the wood and the zone between bark and wood have decidedly irritant properties and give rise to skin lesions. Thus the handling of the logs for sawing is most difficult and this accounts in no small measure for the fact that otherwise excellent timber trees are left standing. Desch (1941) records that infection may result from contact with leaves, bark, or "green" wood. Species of the following genera, Buchanania, Gluta, Melanorrhoea, Melanochyla, Rhus, Swintollia, and Semecarpus have been particularly mentioned by Burkill (1935) in this regard, and these irritant properties were noticed with the species of Semecarpus occurring in New Guinea. It is probable that these irritant properties are due to the presence of an acid and/or phenol present in the resinous exudate (also called resin, gum, or latex) from many parts of the tree. It is well known that in this family horizontal gum canals are particularly common in the rays. Lane-Poole (1925) has recorded that large quantities of an oil were collected from the wood of a species of the genus Pentaspadon.
A large number of the trees of different species of this family develop reaction wood. This statement is made because of the fairly common occurrence of tension wood identified by the presence of gelatinous fibres and by the extremely woolly saw cut. The Australian species Euroschinus falcatus Hook. is a very good example of this and it has been reported by Boas (1947) as difficult to finish owing to its woolly grain, and to be tough and hard to cut with a chisel. These features are typical of tension wood and there is no other reason for hardness in such a low density wood (air-dry density ranging from 25-35 lb./ cu.ft. ) . Desch (1941) , too, in discussing the sawing properties and workability of various species of Mangifera, Swintonia, Parishia, and Campnosperma, refers to the extreme woolliness of the sawcuts and to the fact that the saw often jammed when cutting up particular logs. These features are indicative of the presence of considerable amounts of tension wood.
Material for this survey was taken from the standard collection of the Division of Forest Products. This includes various authenticated specimens received on an exchange basis from forestry authorities in India, Burma, the Dutch East Indies, and the Philippines. Special reference, however, must be made to the specimens of Malayan timbers received in 1941 through the courtes~ of Dr. H. E. Desch; to specimens of New Guinea timbers, kindly made available by Mr. C. E. Lane-Poole, collected during his survey in that region in 1924; to specimens from the Waterhouse collection in New Guinea and the Solomon Islands supplied by the late Dean S. J. Record III. THE ANATOMICAL CHARACTERISTICS OF THE GENERA EXAMINED For each genus the anatomical details for the various species examined have been summarized in the one brief description. Note has, in each case, been taken of information published on particular species and where the present examination has indicated some divergences these have been pointed out. As additional authentic material becomes available for detailed examination some slight modification of these generic summaries may be necessary, but it is not expected that changes will be more than minor, as, generally speaking, the structure is very uniform within each genus. In addition to the verbal description of the genera, certain important anatomical features have been tabulated (see Table 1 ) and some grouping has been attempted (see Table 2 ).
No key to the identification of the genera examined has been included, but from the descriptions and the data given in Tables 1 and 2 , a card-sorting key for the genera could readily be prepared.
-This is a monotypic genus confined to north Queensland, Australia. The tree is small to medium sized, up to 90 ft. high and 3 ft. in diameter with a more or less cylindrical trunk and a slightly buttressed base. Truewodd light pinkish-brown at times with greenish tints; generally straight grained and somewhat lustrous; moderately light in weight and easy to work. Used chiefly for tallow cask staves and brush stocks; possible uses: furniture and interior finish.
(ii) Structure.-Growth rings indistinct. Vessels visible to the naked eye, the largest averaging 230!t in tangential diameter; solitary, varying from 40-50 per cent., and in radial multiples of 2-4, occasionally up to 5; evenly distributed: vessel elements usually truncated; perforation plates simple, usually horizontal to occasionally obliquely inclined; inter-vessel pitting bordered, alternate, apertures lenticular, almost horizontally inclined, borders 7-10!t in diameter. Rays mainly biseriate, occasionally uniserate, up to 30 cells high, heterogeneous with 2-3 rows of upright cells, crystals'" sparse in upright cells; vessel-ray pitting half-bordered, the apertures rounded or irregular to elongated; gum canals absent. Parenchyma sparse, paratracheal incompletely vasicentric, crystals absent. Fibres non-septate, very sparsely septate in some samples, pitting fine and inconspicuous, indistinctly bordered, walls of fibres usually thin.
-This genus is represented by 4 species occurring in Malaya, Burma, Java, and the Moluccas. Only one species was available for study. Generally small trees with edible fruit. Truewood pale brown with a pinkish tinge, somewhat lustrous, generally straight grained, without odour or taste. Moderately light in weight to moderately heavy. Used locally for house posts and general construction.
(ii) Structure.-Growth rings not evident macroscopically. Vessels distinct to the naked eye, evenly distributed, up to 50 per cent. solitary,. generally rounded, remainder in radial multiples of 2-3; maximum tangential diameter 215 ~; perforation plates simple, usually horizontal; inter-vessel pitting bordered alternate, apertures lenticular, almost horizontal, borders crowded 9-12 ~ in diameter; tyloses uncommon. Rays uniseriate to biseriate, moderately high, up to 40 cells; heterogeneous, with 1-2 rows of upright cells containing crystals; vessel-ray pitting half-bordered, the apertures large, rounded to irregular in shape, sometimes gash-like; gum canals absent. Parenchyma abundant, paratracheal, vasicentric to occasionally aliform, and apotracheal in regularly to irregularly spaced bands up to 12 cells wide, usually 4-8; resinous contents abundant; crystals lacking. Fibres non-septate, with moderately thick to fairly thin walls; pits small and inconspicuously bordered.
(iii) Material.-Bouea macrophylla Griff., 10 samples Malaya.
( c) Buchanania (i) General.-A genus of approximately 20 species of trees or shrubs occurring throughout south-eastern Asia, Malaysia, New Guinea, Solomon Islands, Queensland, and northern Australia. Material representing 7 tree species was available for study. Tree species mainly small to medium sized, usually less than 60 ft. overall; buttresses usually absent but if present small. Truewood generally pale grey to pinkish-brown, usually somewhat lustrous; soft to moderately soft, generally fine textured, and straight grained; not durable.
(ii) Structure.-Growth rings inconspicuous. Vessels generally few (2-4/sq.mm.) evenly distributed, visible to the naked eye; solitary pores varying from 30-60 per cent. in the different species, remainder of pores in radial multiples of 2-3 occasionally up to 4; clusters few; maximum tangential diameters from 21O-290~; perforation plates exclusively simple; inter-vessel pitting moderately coarse, bordered, alternate, apertures lenticular, included; borders circular, 10-12 ~ in diameter; tyloses few to absent. Rays 2-3 seriate, up to 45 cells high, heterogeneous with 1-2 'rows of upright cells; crystals not observed; horizontal gum canals present in all species examined, visible on clean tangential surface with, lens, thin-walled epithelial lining distinct microscopically; vessel-ray pitting half-bordered, the apertures large, rounded to irregular or elongated in shape. Parenchyma not abundant, paratracheal vasicentric to weakly aliform in a few samples, not evident macroscopically; crystals not observed. Fibres thin walled, non-septate; pitting inconspicuous and indistinctly bordered.
( Hess (1946) mentions 2 species (C. gummifera L. and C. panamensis StandI.) as occurring in swampy lands of the lower Amazon and Atlantic c9astal areas of southern Central America. The other species are found in Malaysia, New Guinea, and Solomon lslands; material from 5 species has been examined. These species are of present or potential commercial importance, the 3 Malayan species supplying veneer for match splints and also sawn case timber. The New Guinea and Solomon Islands' species are medium to moderately large sized trees up to 120 ft. overall h~ight with prominently buttressed trunks up to 2 ft. in diameter. The truewood of all species is somewhat similar, pale grey-brown to pinkish-brown, the sapwood being ill-defined from the truewood; moderately light in weight, of fine uniform texture, but sometimes interlocked in the grain, lustre low; rays generally darker and prominent on split radial face.
(ii) Structure.-Growth rings not evident macroscopically. Vessels small and indistinct to the naked eye, numerous (over 20/ sq.mm. ), evenly distributed, varying from 35-60 per cent. solitary, some in radial multiples of 2-3; maximum tangential diameters 125-160 J.t; perforation plates both simple and scalariform, the latter with numerous fine bars (Plate 4, Fig. 2 ); inter-vessel pitting fairly coarse, bordered, alternate; apertures horizontal, lenticular to slit-like, included; borders 9-14 J.t diameter; tyloses generally few. Rays 1-3 cells wide, up to 45 cells high, heterogeneous with 2 or 3 rows of upright or squarish cells; crystals absent; a few multi seriate containing one or sometimes two horizontal gum canals, surrounded by 2 or 3 layers of epithelial cells, observed in all species examined but sometimes absent from a particular sample; resinous deposits abundant in ray cells; vessel-ray pitting half-bordered, characteristically gash-like to scalariform. Parenchyma generally absent but there may be occasional paratracheal cells. Fibres medium to thin walled, septate in part but these sparse and sporadic; pitting simple or indistinctly bordered.
(iii) Material.-Campnosperma auriculata (BI.) Hook. f., 1 sample New Guinea; C. brevipetiolata Volkens, 7 samples New Guinea and Solomon Islands; C. macrophylla Hook. f., 2 samples Malaya; C. minor Comer, 1 sample Malaya; C. wallichii King, 7 samples Malaya.
( e) Dracontornelum (i) General.-A genus of (3 species occurring in Malaysia, New Guinea, and also in Fiji; 4 species are of commercial importance -D. dao, D. sylvestre, D. edule from the Philippines, and D. mangiferum (sengkuang, Malaya; laup or New Guinea walnut), occurring throughout Malaysia and New Guinea. All are medium sized to large trees with more or less pronounced buttresses. The truewood varies from light brown, greyish or greenish-yellow, to reddish-brown, often streaked with varying amounts of deep brown or almost black; often resembling true walnut (Juglans spp.); sapwood sometimes distinct from the truewood, generally pinkish or greyish-yellow; texture moderately fine to coarse; straight grained or interlocked; moderately light to moderately heavy. Generally used for veneers, furniture, and cabinet making, and also for light construction and interior finish.
(ii) Structure.-Growth rings usually not distinguishable. Vessels distinct to the naked eye, generally few (1-3/sq.mm.) evenly distributed, up to 45 per cent. solitary, tending to be somewhat radially flattened in cross section, remainder in radial multiples of 2-3 with occasional multiples of smaller pores up to 6; maximum tangential diameters from 290-305 11; perforation plates exclusively simple; inter-vessel pitting coarse, bordered, alternate, the apertures generally lenticular, horizontal, and included, diameter of borders 14-1811; tyloses characteristically abundant. Rays 2-5 seriate, majority 3-5, and up to 30 cells high, heterogeneous with 1 or 2 rows of upright or squarish cells; crystals abundant in marginal and procumbent cells; horizontal gum canals not observed in any samples examined; vessel-ray pitting large, half-bordered, the apertures rounded to irregular and sometimes elongated in shape with narrow border. Parenchyma paratracheal vasicentric, aliform to confluent; in D. mangiferum wide bands which may have been apotracheal were observed in one or two samples; crystals observed in a few samples. Fibres moderately thin walled, exclusively septate, the septa extremely fine; pitting inconspicuous, simple.
(iii) Material.-Dracontomelum dao (Blanco) Merr. and Rolfe, 1 sample Philippines; D. mangiferum Bl., 7 samples New Guinea and Malaya.
(f) Euroschinus (i) General.-A genus consisting of 5 species occurring in eastern Australia, New Guinea, and New Caledonia. Medium to large trees 60-110 ft. in height with diameters of 2-3 ft. having small buttresses at the base of the stem. The truewood is generally pinkish-brown, frequently with yellowish or greenish streaks; light to moderately light in weight, texture fine and uniform; moderately fissile.
(ii) Structure.-Growth rings not marked. Vessels small and indistinct to the naked eye, rather numerous in E. papuanus (15-20/sq.mm.), generally in radial multiples of 2-4, sometimes up to 6, occasionally in clusters, 20-30 per cent. solitary, tangential diameter of largest 140-18011; inter-vessel pitting moderately coarse, bordered, alternate, apertures lenticular, borders 10-1511 in diameter; perforation plates simple, although a few scattered reticulate plates were found in 3 samples of E. falcatus (Plate 4 , Fig. 1) ; tyloses infrequent. Rays 1-4 cells wide, generally 2-3; up to 30 cells high; heterogeneous with 1-4 rows of upright or squarish cells containing crystals, sometimes chambered; crystals occasionally present in procumbent cells; resinous deposits moderately abundant; horizontal gum canals present, sometimes large and distinct to naked eye in E. papuanus; vessel-ray pitting half-bordered, the apertures irregular in shape, often scalariform. Parenchyma paratracheal, usually sparse, sometimes vasicentric to very sparsely aliform in E. papuanus. Fibres moderately thin walled, septate fibres usually absent to sporadic in vicinity of vessels; pitting inconspicuous, small, and indistinctly bordered. ; (iii) Material.-Euroschinus falcatus Hook., 10 samples Queensland; E. papuanus Merr. and Perry (mspt.), 5 samples New Guinea.
(g) Gluta (i) General.-A genus of some 6 tree species occurring from southern India through Burma to western Malaysia.~ G. travancorica Bedd., occurring in Travancore, is a large tree of some commercial importance. G. tilvoyana Hook. f. occurs in Burma. Three species, G. elegans Kurz, G. renghas L., and G. velutina, occur in Malaya, Sumatra, Java, and Borneo; the wood of these three species in common with the wood from another genus (Melanorrhoea) is known as "rengas." The trees vary from moderately small (60 ft.) to large and up to 120 ft. in height. The truewood of all species yields some handsome timber of a deep red to reddish-brown colour, often streaked with darker bands; the extent of this dark red wood appears to vary between species and between particular samples. The sapwood is often wide, up to 7 in. and light coloured. The timbers are moderately heavy, fairly coarse textured and generally somewhat interlocked.
(ii) Structure.-Growth rings often simulated by bands of resin-filled fibres, and/or by bands of apotracheal parenchyma. Vessels few to moderately abundant, variable in size, the largest conspicuous to the naked eye, majority solitary (up to 75 per cent.) with a few radial multiples 6f 2-3, occasionally up to 4; distribution even; maximum tangential diameters up to 31011<; perforation plates exclusively simple; inter-vessel pitting moderately coarse, bordered, alternate, apertures lenticular, borders 9 Jl. in diameter; tyloses usually abundant. Rays generally uniseriate, or occasionally biseriate in part; homogeneous to weakly heterogeneous; up to 25 cells high; horizontal gum canals present, the rays at this point being 3-4 cells wide; resinous deposits common; silica deposits present in species examined and reported for G. tavoyana and G. travancorica by Pearson and Brown (1932) ; crystals absent; vessel-ray pitting half-bordered, the apertures rounded to elongated. Parenchyma paratracheal, sparse, usually incompletely vasicentric; apotracheal in irregularly spaced bands 2-6 cells wide, often discontinuous; resinous deposits abundant; crystals not observed, Pearson and Brown (1932) mention occasional siliceous iriclusions similar to those found in the ray cells, but these were not observed in material examined. Fibres moderately thick walled, non-septate; pits inconspicuous and indistinctly bordered; resinous deposits abundant in some, these appearing in transverse section as narrow to wide dark bands.
-This is a genus occurring in the Philippines, Borneo, Celebes, and Halmahera. A medium to large sized tree, with a bole up to 50 ft. long with small buttresses: Truewood reddish-brown, sapwood pale pink and distinct from the truewood; heavy to moderately heavy, grain often interlocked, texture medium, somewhat lustrous. Said to be durable to some extent out of doors, but used mainly for flooring, house construction, furniture, and cabinet making (Reyes 1938) .
(ii) Structure.-Growth rings absent or indistinct. Vessels visible to the naked eye and moderately numerous (4-8/sq.mm.), evenly distributed, up to 60 per cent. solitary, remainder in short radial multiples of 2-3; maximum tangential diameter 230 ~; perforation plates exclusively simple; inter-vessel pitting moderately coarse, bordered, alternate; apertures lenticular; borders 12-14 ~ in diameter; tyloses characteristically abundant. Rays 1-3 seriate, up to 30 cells high, heterogeneous with 1 to several rows of upright cells containing crystals which are charaeteristic, being contained in chambered cells, frequently interspersed with tall upright cells without crystals (Plate 6 , Fig. 4) ; resinous deposits abundant; horizontal gum canals present and filled with deposits, rather small; vessel-ray pitting large, half-bordered, the apertures rounded to elongated. Parenchyma paratracheal, generally incompletely vasicentric, inconspicuous macroscopically. Fibres moderately thick walled, septate; pits simple and inconspicuous.
(iii) Material.-Koordersiodendron pinnatum (Blanco) Merr., 3 samples Philippine Is. and North Borneo; Koordersiodendron sp., 1 sample Halmahera.
-A genus of some 30 species including 8 species which are described as timber trees, occurring in India, Burma, Malaysia, New Guinea, and Solomon Islands; generally medium to large with small buttresses. Truewood greyish to reddish-brown, . often streaked with darker bands, sapwood generally wide and sometimes distinct from the truewood; varying from moderately heavy to heavy; texture fairly fine, grain sometimes interlocked; not durable, used mainly for interior finish, furniture, and cabinet work. Samples from 4 of these species were available for study. Mangifera indica is perhaps more valuable for its fruit than its timber, and is now widely cultivated in many parts of the tropics.
(ii)Structure.-Growth rings sometimes marked by denser bands of fibres and sometimes indicated by narrow to moderately wide bands of parenchyma, though this is seldom a constant feature. Vessels indistinct to visible to the naked eye, moderately numerous and evenly distributed, sometimes up to 45 per cent. solitary; remainder in radial multiples of 2-3, occasionally up to 5, and sometimes in clusters; maximum tangential diameters ranging from 150-230~; perforation plates exclusively simple, horizontal to oblique; inter-vessel pitting fairly coarse, alternate, apertures lenticular, borders 10-14 ~ in diameter. Rays uniseriate in M. solomonensis and in M. aitissima (Reyes 1938) , usually 1-2 seriafe, occasionally up to 3 seriate in the remainder; low but sometimes up to 25 cells high; heterogeneous with 1-2 rows of upright cells, crystals abundant in marginal and procumbent cells; horizontal gum canals not observed and reported to be absent by other investigators; vessel-ray pitting large, half-bordered, the apertures rounded to irregular in shape. Parenchyma variable, generally paratracheal, vasicentric in a wide sheath to aliform, occasionally to frequently confluent in all species; in some species apotracheal parenchyma is developed to varying degrees, frequently as apparently terminal bands 2-6 cells wide in M. solomonensis, M. indica, and M. altissima, but sometimes only 1 cell wide and sporadic in occurrence. Fibres moderately thick walled, non-septate, pitting indistinctly bordered, resinous deposits common in some samples.
(iii) Material.-Mangifera altissima Blanco, 1 sample Philippine Islands; M. minor Bl., 6 samples New Guinea and Solomon Islands; M. indica L., 1 sample India; M. solomonensis C. T. White, 2 samples Solomon Islands.
-A genus of some 6 species confined apparently to Malaya; samples from 2 species were available for study. Medium to large sized trees. The truewood is generally dark brown with darker almost black streaks. The sapwood is generally differentiate<;i from the truewood and 3-6 in. in width, generally pale yellow-brown with a pink or green tinge. The timbers are moderately heavy to heavy; grain generally interlocked and sometimes wavy: texture moderately coarse; generally not used commercially, probably because of the irritant sap (Desch 1941) .
(ii) Structure.-Growth rings not evident. Vessels moderately few (3-5/sq. mm. ), evenly distributed, 45-50 per cent. solitary, remainder in radial multiples of 2-3: maximum tangential diameter 170-210 J.t; perforation plates exclusively simpl~; inter-vessel pitting only moderately coarse, alternate, the apertures lenticular, borders crowded, 8-12 J.t in diameter; tyloses common. Rays 1-2 seriate, usually low, up to 20 cells high, heterogeneous with one or two rows of upright cells; crystals common in procumbent cells in M. kunstleri, absent in M. bracteata; horizontal gum canals present; vessel-ray pitting half-bordered, the apertures rounded to irregular in shape; resinous deposits common. Parenchyma paratracheal, aliform to occasionally conHuent; resinous deposits fairly common. Fibres non-septate, moderately thick walled, pits indistinctly bordered.
(iii) Material.-Melanochyla kunstleri King, 1 sample Malaya; M. bracteata King, 1 sample Malaya.
-A genus consisting of some 7 or more species of trees occurring from Burma and Indo-Chin.a to Malaya, Sumatra, Borneo, and New Guinea. They are generally medium sized to moderately large trees, 80-100 ft. high; collectively known as "rengas" in Malaya. Two species, M. usitata Wall. in Burma and M. laccifera Pierre in Indo-China, are important commercial sources of lacquer. The truewood is generally a bright orange-red, which darkens on exposure to a deep mahogany-red, and shows streaks of darker purplish or deep brown colour simulating growth rings on longitudinal faces; the sapwood is pale cream or sometimes pinkish, distinct from the truewood and is usually wider in smaller trees. The timbers are moderately heavy to heavy, varying in density from 35 to almost 60 lb./ cu.ft. air-dry; grain shallowly interlocked, texture somewhat fine and even, the wood taking a smooth finish. The truewood is said to be moderately durable but the main uses of these timbers are in the joinery, furniture, and cabinet-making fields.
(ii) Structure.-Growth rings sometimes simulated macroscopically by darker bands of fibres. Vessels indistinct to large and distinct to the naked eye, evenly distributed, moderately few in number (2-41 sq.mm. ); maximum tangential diameters varying from 210-310 I-t; solitary pores numerous, varying from 25-60 per cent., remainder generally in radial multiples of 2-3, occasionally up to 6; perforation plates exclusively simple; inter-vessel pitting alternate, apertures lenticular, borders varying from 8-14 I-t in d,iameter; tyloses abundant. Rays in majority of samples uniseriate, sometimes biseriate in part, practically homogeneous, no true upright cells, crystals absent; silica inclusions present in all specimens examined; resinous deposits abundant; horizontal gum canals present in all species in rays 3-4 cells wide; vessel-ray pitting half-bordered, the apertures rounded to irregular in shape. Parenchyma paratracheal, usually sparse to occasionally vasicentric, chiefly in apotracheal bands, numerous, but irregularly spaced, sometimes discontinuous, 2-8 cells wide. Fibres moderately thick walled, non-septate, frequently filled with resin or having numerous resin plugs, usually alternating in bands with non-filled fibres; pitting indistinctly bordered.
(iii) Material.-Melanorrhoea aptera King, 2 samples Malaya; M. laccifera Pierre, 1 sample Indo-China; M. pilosa Lecomte, 2 samples Malaya; M. torquata King, 2 samples Malaya; M. wallichii Hook. f., 2 samples Malaya; Melanorrhoea spp.,5 samples Malaya, 1 sample Borneo, 2 samples New Guinea. samples of only one species were available for study; large trees, but apparently not of commercial importance. Truewood yellowish-brown with faint pinkish tinge; moderately light, texture fine to medium, rather straight grained, somewhat lustrous.
( Pearson and Brown (1932) that one species, namely, Odina speciosa Bl., has been recorded from New Guinea. One specimen submitted for determination from this area shows all the characteristics of this genus.
(n) Parishiao (i) General.-A genus of some 3 or 4 species occurring in· Burma and Malaysia. Material examined consisted of 3 unassigned specimens from Malaya and 1 from Borneo. P. insignis of Burma is stated to be a large tree up to 130 ft. high and of some local commercial importance for interior finish and case manufacture (Pearson and Brown 1932) . Truewood light pinkish-grey darkening to brownish-grey, sapwood wide and often ill-defined from truewood, pale greybrown. Generally light to moderately light, straight grained or interlocked, texture moderately coarse and even.
(ii) Structure.-Growth rings not evident. Vessels indistinct to the naked eye, moderately numerous and evenly distributed, from 60-75 per cent. solitary, remainder in radial multiples, generally of 2-4; maximum tangential diameter 150-180 It; perforation plates simple; inter-vessel pitting moderately fine, alternate, apertures lenticular, borders 8-111-t; tyloses not observed. Rays 1-2 seriate, low in the Malayan samples but up to 40 cells high in Borneo sample; distinctly heterogeneous with 1 to several rows of upright cells; crystals absent; silica inclusions observed; horizontal gum canals present; vessel-ray pitting half-bordered, the apertures rounded to irregular in shape. Parenchyma para tracheal, vasicentric, aliform to confluent; parenchyma cells in transverse section large and prominent. Fibres moderately thin to thin walled, non-septate, pits indistinctly bordered.
(iii) Material.-Parishia spp., 3 samples Malaya, 1 sample Borneo.
( 0) Pentaspadon (i) General.-A genus of 4 species occurring from Malaya to New Guinea. Medium to large trees, up to 120 ft. high (P. motleyi). The New Guinea species of this genus is reported to yield oil when the trunk is tapped (Lane-Poole 1925) . The timber in Malaya is not of commercial importance. Truewood pinkish-brown, sapwood pale yellow, somewhat lustrous. Texture moderately fine, straight grained.
(ii) Structure.-Growth rings not evident. Vessels small and indistinct to naked eye, evenly distributed, up to 80 per cent. solitary, remainder in short radial multiples of 2-3; maximum tangential diameters varying from 140-160 f.l.; • perforation plates simple; inter-vessel pitting moderately fine, alternate, borders 8-9 f.l. in diameter; tyloses not abundant. Rays 2-4 seriate, majority 2-3 seriate, up to 25 cells high; heterogeneous with 1 to several rows of square and upright cells; crystals moderately abundant, chiefly in marginal cells; horizontal gum canals present; vessel-ray pitting half-bordered, the apertures rounded to elongated. Parenchyma generally sparse, para tracheal. Fibres moderately thin walled, septate; pitting simple and inconspicuous.
(iii) Material.-Pentaspadon minutiflora B. L. Burtt, 1 sample Bougainville 1.; Pentaspadon motleyi Hook. f., 1 sample New Guinea.
(p) Pistacia (i) General.-A small genus of trees or shrubs represented in the south-west Pacific area by 2 tree species; P. chinensis Bunge occurs in the Philippine Islands and P. integerrima Stewart occurs in mountain forests of north-west India. The trees are small to medium sized. The timbers are not important commercially and are used locally for furniture, carving, and turned articles. Truewood generally olive-brown with narrow dark brown concentric bands. The sapwood is buff coloured sometimes with a yellowish-green tinge, distinct from the truewood. The timber is moderately heavy,to heavy, close and fine textured, hard and tough. The pistachio nuts of commerce are produced by P. vera L., indigenous to Persia and Syria.
(ii) St1'Ucture.-Growth rings marked by concentric lines of relatively large vessels, ring porous to semi-ring porous. Vessels of two sizes, the larger forming a loose, distinct to indistinct ring, maximum tangential diameter from 160-200 f.l., generally solitary, occasionally in tangential or radial pairs; the smaller usually in radial multiples of 6-8 or frequently in clusters, 50-60 f.l. in tangential diameter tending to diminish in size towards the end of the growth ring; peIioration plates simple; inter-vessel· pitting moderately fine, alternate, borders 9 f.l. in diameter; spirals present in smaller vessels; tyloses frequent in larger vessels. Note. -Desch (1941) has referred to a Malayan timber placed tentatively in this genus by Mr. C. F. Symington. The timber, however, does not have the ring-porous structure of other members of the genus, nor the horizontal gum canals of Pistacia chinensis and P. integerrima; in addition, tbp, parenchyma distribution described by Desch does not agree with that of the Iudian or Philippine timbers. It would appear doubtful whether the Malayan specimen should be considered under this genus.
( q) Pleiogynium (i) General.-A genus consisting of several species of trees occurring in New Guinea, Solomon Islands, and Queensland, Australia. Generally medium sized treer 80-100 ft. high. Truewood reddish-brown to dark red-brown, moderately heavy with Rne uniform texture, generally straight grained and Rssile.
(ii) Structure.-Growth rings sometimes indicated by denser bands of Rbres. Vessels evenly distributed, just visible to the naked eye, moderately numerous (9-12/sq.mm.): 40-50 per cent. solitary, remainder in short radial multiples of 2-3, largest 140-190!t in tangential diameter; perforation plates exclusively simple, horizontal to oblique; inter-vessel pitting moderately coarse, bordered, alternate, apertures lenticular, horizontal, included; borders generally angular 9-12!t diameter; tyloses moderately abundant. Rays mainly biseriate, up to 25 cells high, heterogeneous with 2-3 rows of upright and squarish cells, with large usually solitary, interspersed crystal bearing cells (Plate 6, Figs. 2 and 3); procumbent cells invariably resin RIled; vessel-ray pitting half-bordered, the apertures rounded to irregular in shape; horizontal gum canals present, small and usually resin RIled. Parenchyma paratracheal, vasicentric to aliform. Fibres moderately thick walled, septate Rbres sporadic but usually absent, Rbres characteristically resin RIled, usually in concentric bands or zones; pitting indistinctly bordered.
(iii) Material.-Pleiogynium papuanum C. T. White, 1 sample Solomon Islands; P. solandri Engl., 6 samples Queensland; Pleiogynium sp., 1 sample New Guinea.
( r ) Rhodosphaera (i) General.-A genus conRned to a single species occurring in New South Wales and Queensland, Australia. R. rhodanthema is a medium sized tree reaching a height of 70-80 ft.; the truewood is bright yellow or yellow-brown in colour out i~ often streaked longitudinally by colour variations, moderately light to moderately heavy, lustrous, straight grained, and Rssile. It may be used for decorative cabinet work, but its use is restricted by the small size of log and limited commercial availability.
(ii) Structure.-Growth rings not distinct. Vessels small and indistinct to naked eye, generally in radial multiples of 2-4, evenly distributed, tangential diameter of largest 98 It; perforation plates simple, horizontal to almost vertical; inter-vessel pitting coarse, bordered, alternate; apertures slit-like, horizontal, borders often angular through crowding, 10-18 It in diameter; tyloses common. Rays mainly biseriate, up to 30 cells high, heterogeneous with 1-3 rows of upright cells; crystals abundantly present both in procumbent and upright cells; horizontal gum canals present though infrequent, sometimes sporadic in occurrence, absent in some samples; vessel-ray pitting large, half-bordered, the apertures large, rounded, oval, or irregular in shape; resinous deposits common. Pare1jchyma sparse, paratracheal; crystals absent. Fibres sometimes septate, these in some samples confined to region of vessels; pitting fine, inconspicuously bordered.
(iii) Material.-Rhodosphaera rhodanthema Eng!., 8 samples Queensland, Australia.
(s) Rhus (i) General.-A genus of some ]30 species of shrubs and trees distributed throughout subtropical and warm temperate regions. Represented in the southwest Pacific area by several species occurring in Malaya, New Guinea, and the Solomon Islands. Generally small to medium sized trees of the second storey. Truewood usually pale pinkish-brown, streaked and mottled with shades of grey, yellow, and green, rather lustrous; light to moderately light; grain straight or somewhat interlocked, moderately fine textured.
(ii) Structure.-Growth rings not evident. Vessels small and indistinct to the naked eye, evenly distributed, moderately numerous (6-9/sq.mm.) 40-50 per cent. solitary, remainder in radial multiples of 2-3, occasionally up to 5 or 6 in some samples; maximum tangential diameters varying from 150-190 It; inter-vessel pitting alternate, apertures lenticular, borders 10-14 It in diameter; perforation plates exclusively simple; tyloses common in R. simarubaeifolia. Rays generally 2-3 seriate, occasionally uniseriate and up to 4 seriate, up to 25 cells high, heterogeneous with 1 to 2 rows of squarish or upright cells; crystals common both in marginal and procumbent cells; druses fairly common in marginal cells (Plate 5 ,  Fig. 4) ; resinous deposits moderately abundant to absent; vessel-ray pitting halfbordered, the apertures rounded to irregular in shape; horizontal gum canals not observed in any sample. Parenchyma paratracheal to vasicentric; crystals infrequent. Fibres thin walled, non-septate, pits inconspicuous, indistinctly bordered.
(iii) Material.-Rhus engleriana Warb., 1 sample Bougainville I.; R. simarubaeifolia A. Gray, 2 samples New Guinea; R. taitensis Guillem, 7 samples New Guinea and Solomon Islands.
( t) Semecarpus (i) General.-A large genus comprising some 40 species confined to the south-west Pacific area. The trees are medium sized to large, up to 130 ft. high. Some species are characterized by the presence of poisonous sap, similar to that of species of Gluta and Melanorrhoea but the virulence varies greatly with the species. Truewood generally pale brown occasionally with pinkish tinge or with pinkish and yellow streaks; light and soft; texture moderately coarse .
. (ii) Structure.-Growth rings indistinct. Vessels distinct to just visible to the naked eye, evenly distributed (numbering 2-4/sq.mm.); 40-50 per cent. solitary; remainder in radial multiples of 2-4, occasionally up to 5; maximum tangential diameters varying from 170-270 JA.; perforation plates simple; inter-vessel pitting moderately coarse, apertures lenticular, borders 10-13 JA. in diameter; tyloses infrequent. Rays generally 2-3 seriate, occasionally up to 4 cells wide, maximum height varying from 20-45 cells high; heterogeneous with 1-4 rows of upright or squarish cells; crystals abundant in marginal and procumbent cells; vessel-ray pitting half-bordered, borders frequently inconspicuous; apertures large, rounded to gash-like; horizontal gum canals absent in all species. Parenchyma abundant paratracheal, vasicentric, aliform to frequently confluent; crystal strands occasionally present. Fibres generally thin walled, non-septate, pitting inconspicuously bordered.
(iii) Material.-Semecarpus anacardium Linn. f., 1 sample Bougainville I.; S. laxiflora K. Schum., 1 sample Bougainville I.; S. lucens King, 1 sample Malaya; Semecarpus sp.,;o 3 samples New Guinea; Semecarpus sp.,;o 4 samples New Guinea; Semecarpus sp.,;o 8 samples New Guinea. (ii) Structure.-Growth rings sometimes indicated by denser bands of fibres. Vessels large and distinct to naked eye, generally few (2-4/sq.mm.), evenly distributed, up to 40 per cent. solitary, remainder of vessels in radial multiples of 2-3, few clusters, maximum tangential diameters up to 330 I>t; perforation plates simple, horizontal; inter-vessel pitting coarse, alternate, the apertures lenticular to slit-like, almost horizontal, borders often angular 12-18 JA. in diameter; tyloses thin walled, fairly common. Rays generally 4-7 seriate and up to 60 cells high; in some samples a slight tendency to 2 widths, uniseriate, low and infrequent, mostly of upright cells, the remainder 3-7 seriate; heterogeneous with 1-2 rows of upright cells; crystals present in marginal and procumbent cells; horizontal gum canals present, conspicuous with lens on longitudinal faces, 'microscopically showing a distinct sheath of 1 or 2 cells wide of small epithelial cells; vessel-ray pitting large half-bordered, the apertures rounded or irregular, borders sometimes visible. Parenchyma paratracheal, vasicentric to aliform, crystals sometimes present. Fibres thin walled, septate, the septa fine and numerous; pits inconspicuous, simple.
(iii) Material.-Spondias dulcis Forst., 7 samples New Guinea and Solomon Islands. S. pinnata (L.) Kurz, 2 samples New Britain.
( v) Swintonia (i) General.-A small genus of trees confined to Burma and Malaysia. Only 1 species, S. floribunda Griff., was available for study. This is a large tree 8-9 ft.
in girth with a fluted or buttressed base (Pearson and Brown 1932) . The truewood is grey to greyish-brown, moderately light, straight grained, and rather coarse textured; vessel 'lines prominent; non-durable. In Burma of commercial importance for boat construction and house construction, said to be suitable for match manufacture.
(ii) Structure.-Growth rings simulated by closely spaced concentric bands ' of parenchyma. Vessels somewhat variable in size, but not graded in the growth ring; the larger solitary, up to 40 per cent. of total, and in radial multiples of 2-3, the smaller frequently in radial multiples up to 6 and in clusters; maximum tangential diameters up to 307 j.t; perforation plates simple; inter-vessel pitting moderately coarse, alternate, apertures lenticular, included, borders 12 j.t in diameter. Rays mainly biseriate, up to 45 cells high, homogeneous to weakly heterogeneous with one or two rows of squarish cells; crystals absent; siliceous inclusions present; horizontal gum canals in multi seriate rays, resinous deposits moderately abundant; vessel-ray pitting half-bordered, the apertures rounded to irregular in shape, borders usually inconspicuous. Parenchyma paratracheal, completely to incompletely vasicentric, but chiefly apotracheal in irregularly spaced continuous to discontinuous bands 2-5 cells wide, also short bands or clumps independent of the pores; crystals not observed. Fibres non-septate, moderateiy thin walled; pits fairly numerous and inconspicuously bordered.
(iii) Material.-Swintonia floribunda Griff., 1 sample Burma.
IV. FAMILY SUMMARY BASED ON EXAMINATION OF GENERA OCCURRING IN SOUTH-WEST PACIFIC AREA (a) General
The truewood from the timbers examined is very variable in colour and quite often distinctive and handsome in appearance. Various darker shades of brown or red-brown are found in species of Dracontomelum, Gluta, Koordersiodendron, Melanochyla, Melanorrhoea, adina, and Pleiogynium.
Many of the above are streaked with bands of very dark brown to almost black as in Dracontomelum. Rhodosphaera is a bright yellow to yellow-brown and Pistacia is olive to greenish-brown with darker bands. The remainder are generally paler and pinkish to greyish-brown, but frequently streaked with yellow or greenish tints. The lustre of the timbers is variable, usually greatest in the paler coloured, less dense timbers and least in the darker, more dense species. None of the woods examined has any characteristic odour. Densities vary from 25 lb./cu.ft. (air-dry) in Euroschinus to 72 lb./cu.ft. (air-dry) in 1 species of Gluta. Texture is coarse to moderately fine, and the grain straight or interlocked.
Working properties are variable, many of the genera are characterized by the presence of tension wood, more particularly in the less dense woods, which causes d.ifficulty in sawing and in working with tools generally. Some of the more dense woods, such as Gluta, Pistacia, and Melanorrhoea, take a good finish and are said to be suitable for carving.
( b) Structure (i) Growth rings are, as a whole, not marked, though they are simulated in some genera, namely, Bouea, Gluta, Melanorrhoea, and Swintonia, by irregularly spaced bands of parenchyma; Pistacia is semi-ring porous showing a loose band of relatively large pores at the commencement of the growth ring, the remainder of the pores being smaller.
(ii) Vessels variable in size; large in Dracontomelum, Gluta, M elanorrhoea (except 1 sp.), Spondias, and Swintonia to moderately small (100-160 It) in Campnosperma, Euroschinus, Mangifera (M. indica) , Pentaspadon, Pleiogynium, and Rhodosphaera; distribution even, 60-80 per cent. solitary in Campnosperma, Gluta, Mangifera (1 sp.), Parishia, and Pentaspadon; remainder solitary and in radial multiples of 2-3 occasionally up to 6; clusters of smaller vessels common in Pistacia, infrequent in the rest; those solitary tending to be rounded or sometimes oval with larger axis tangential: perforation plates exclusively simple, horizontal to inclined, except in Campnosperma, where scalariform and simple plates occur together, the scalariform sometimes predominating, with fine bars up to 20 in number; a reticulate type of perforation plate (Plate 6, Fig. 1 ) quite common in one or two samples of Euroschinus, together with the predominating simple plate: inter-vessel pitting bordered, alternate, apertures lenticular to slit-like, included and generally horizontal to sometimes obliquely inclined; borders rounded or angular due to crowding, diameters varying from medium sized (7) (8) (9) (10) (11) (12) (13) (14) in the majority of genera, to large and conspicuous (up to 18 It in Dracontomelum, Rhodosphaera, and Spondias: tyloses abundant in some genera, notably Dracontomelum, Gluta, Koordersiodendron, Melanorrhoea, Microstemon, adina, Pentaspadon, Pleiogynium, v. DIScu.sION In reviewing the anatomy of the family as revealed in this survey it can be stated that: (i) All genera have large, half-bordered (the borders often inconspicuous), rounded to irregularly shaped vessel-ray pits which are sometimes in scalariform arrangement.
(ii) Sixteen of the genera examined have horizontal gum canals in the rays.
(iii) Crystals, either in the marginal ray cells or to a lesser extent in the procumbent cells, are a characteristic feature of 16 genera; 5 genera show numerous deposits of siliceous material in the rays.
(iv) Septate fibres occur regularly in 6 genera and are sporadic in occurrence in 5 genera.
(v) The parenchyma is of the paratracheal type, although some apotracheal occurs in some genera.
The best basis for separating or grouping the various genera appears to be on the occurrence and abundance of the parenchyma. Therefore, three main divisions have been made as follows:
A. Parenchyma para tracheal but also in apotracheal bands. B. Parenchyma paratracheal, aliform to confluent.
c. Parenchyma sparse paratracheal, or paratracheal to vasicentric.
It will be realized that in such a grouping there will be a possibility of overlap between divisions Band C since vasicentric parenchyma merges with aliform. However, the genera do seem to fall naturally into three groups and on this basis there is very close agreement with the division of the family on botanical grounds (see Table 2 ). The most obvious exception is Buchanania which, on the basis of wood anatomy, has been placed in Section B but whieh botanically is in the Tribe Mangiferae (corresponding to Section A anatomically). M elanochyla and Semecarpus are in the Tribe Semecarpeae, which has no counterpart in the grouping on anatomical grounds. They have been placed in Section B on the basis of their anatomy. The genus Campnosperma is somewhat anomalous anatomically, as it possesses very sparse parenchyma and scalariform perforation plates. It is the only genus in the family that has distinct scalariform perforation plates. The genus Mangifera appears to form a link between Sections A and B in that it shows apotracheal parenchyma but also has the para tracheal to confluent parenchyma well developed.
The genera in each section can be subdivided on the presence or absence of septate fibres and on the presence or absence of horizontal gum canals in the rays.
It is not always an easy matter to place a timber in its correct family on the basis of anatomical features alone. Many families do have characteristics which serve to place them positively, but in other cases woods of several families possess characteristics in common.
The woods of the Burseraceae occurring in the area under consideration have certain characteristics in common with some of those of the Anacardiaceae; these are: septate fibres; horizontal gum canals in the rays; coarse, alternate inter-vessel pitting; simple perforation plates; coarse half-bordered, or apparently simple to scalariform vessel-ray pitting; paratracheal parenchyma.
The timbers of the Burseraceae are characterized by a paucity of parenchyma which is generally sparsely paratracheal or incompletely vasicentric; thus confusion may arise between this family and certain genera of Section C, above, of the Anacardiaceae. Of the genera in this section Campnosperma can be readily recognized by the presence of scalariform as well as simple perforation plates, and Pistacia shows a ring porous structure absent from all genera of the Burseraceae. Septate fibres are of regular occurrence in the Burseraceae, and of the remaining genera in Section C septate fibres are sparse to absent in Blepharocarya, Euroschinus, Parishia, Rhodosphaera, and Rhus; thus confusion might arise only with Microstemon, Odina, and Pentaspadon.
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